Improvement of in vitro co-culture systems for bovine embryos using a low concentration of carbon dioxide and medium supplemented with beta-mercaptoethanol.
Two experiments were conducted to investigate the effect of carbon dioxide (CO2) gas atmosphere and beta-mercaptoethanol on the development of bovine embryos in an in vitro co-culture system. In Experiment 1, in vitro-matured bovine oocytes were inseminated and then co-cultured with cumulus cells in culture medium (CM; 25 mM HEPES buffered TCM-199 supplemented with 5% superovulated cow serum and 0.5 mM sodium pyruvate). Oocytes matured and fertilized in 2 or 5% CO2 in air exhibited similar cleavage rates, but the proportion of embryos that developed to the blastocyst stage was higher for embryos co-cultured in 2 versus 5% CO2 in air. In Experiment two, 4- to 8-cell embryos produced under the condition of 2% CO2 in air were co-cultured with cumulus cells in CM supplemented with various levels of beta-mercaptoethanol (0, 5, 10, 50 microM). The percentage of embryos that developed to the blastocyst stage in CM with 10 microM beta-mercaptoethanol was higher (P<0.05) than that of embryos co-cultured with 0 or 50 microM beta-mercaptoethanol. These results indicate that cumulus cell co-culture in an atmosphere of 2% CO2 in air has a marked stimulatory effect on in vitro development of bovine embryos and that addition of beta-mercaptoethanol to the co-culture medium 2 d after insemination improved the in vitro development of bovine 4- to 8-cell embryos to the blastocyst stage.